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ported to pumps and pumped up with water
to the dam. A similar method is to pump in
material sucked up from nearby waters by

hydraulic dredge.
A    recent    adaptation

of    hydraulic-fill

methods consists in the use of powerful hose
streams to force the material from dumping
tracks near the faces of the dam toward the
centre of the dam, All kinds of masonry
have been used for dams: cut stone, rubble
stone, concrete with or without large stones

the United States there has been great ac^
tivity in the construction of very high ma-
sonry dams since about 1890 for the water
works of large cities, notably New York,
Boston (Mass. Metropolitan District) and
San Francisco; for irrigation, notably by the
U. S. Reclamation Service in the West; and
for water power, largely in the south and on
the Pacific coast. Among the most famous
of these dams are the New Croton (1892-
1910) 297 feet maximum height; Hetch
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embedded', * rarely brick, loess-lime fill, and
combinations of these. Masonry dams are of
several kinds: Gravity, depending for stabil-
ity on weight alone; arch, forming a hori-
zontal arch, with convex side up-stream,
across a narrow steep-sided, rocky valley and
relying for stability on arch thrust against
the sides of the valley which act as arch
abutments; combinations of arch and grav-
ity damns; multiple-arch, consisting of piers
or buttresses with sloping arches between;
reinforced concrete slab, consisting generally
of piers against the up-stream ends of which
is laid a sloping face slab of reinforced con-
crete bonded into the bottom of the valley
to prevent leakage beneath it.

There are many noble examples of high
gravity dams distributed over many coun-
tries. Among the most famous foreign dams
are the Vyrnwy in England (1882-90) 162
feet maximum height; Assuan (1898-05, in-
creased in height 1911), used for irrigation
on the Nile, 147 feet maximum height. In

Hetchy, for the San Francisco Water Supply
and hydro-electric development; and the fol-
lowing dams of the U. S. Reclamation Serv-
ice: Roosevelt (1905-11) in Arizona, 284 feet
maximum height; Arrowrock (1912-15) in
Idaho, maximum height 351.
Steel dams are formed by riveting steel
plates to a frame work of steel, and anchor-
ing the whole to rock. They are of recent
origin and are few in number. Movable dams
are constructed mostly in connection with
locks, on rivers which are being improved
for navigation. Their purpose is to allow
flood waters to pass so as to avoid raising
the water level too high up-stream from the
dams. They include needle, wicket, bear-
trap, and roller types, some of which come
into action automatically. See COFFERDAM;
EMBANKMENTS; RESERVOIRS; RETAINING
WALLS. See also BOULDER DAM.
Consult BassePs Earth Dams; Schupler's
Reservoirs; Flinn, Weston and Bogert's Wa-
ter Works Handbook (1916) ; Wegman's De~